Order statistics are applied in construction of control charts that are used in statistical process control. Control charts monitor the average process level, volatility or extreme values: maximum and minimum. In the paper selected control charts are presented. They were used to analyze the quality of component of a home appliance which are produced by a home appliance manufacturer.
INTRODUCTION
First applications of control charts in statistical process control area appeared at the beginning of the 20th century, but their main development dates back to the second half of the 20th century. Classical methods of analysis of processes variability, aimed at assessing the stability of the process and determining when the process needs to be adjusted and when to leave it without changes, often refer to the assumption of normality of the distribution and independence of the sample elements. Control charts are deemed an effective quality management tool, which offer graphic illustration of the measurement, usually in the form of aggregated averages and other statistics. Popular control chart is the X chart, which presents moving average value of the process. The R control chart and the S control chart are used to control the volatility of the process and the p control card is dedicated to control share of defective products in the production process.
More rarely the "robust" control charts are used in practice i.e. charts that are constructed with the use of the median of the sample or the extreme values and their functions (see Thomas et al. 2005) . These charts are analysed in the paper and their application to observation of a production process is presented.
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The control lines are defined by the following formulas:
where s is the Bernstein estimator of standard deviations ,
The median is applied to construct the standard deviation chart, which is also a "robust" control chart and it is applied in monitoring the volatility of the process level. The control limits are defined by the following equations:
where s is the median of standard deviations
EXTREME STATISTICS IN CONSTRUCTION OF CONTROL CHARTS
The extreme statistics are also applied in constructing control charts in the statistical process control. These statistics are used in the R control chart and the min max X X  chart, and the Me -R chart (see Kończak 2007) . Dorota Pekasiewicz 146 The R control chart is applied when the production process is characterized by large volatility i.e. parameters have a wide range. The central line has the following form:
where ,
are maximum and minimum from sample
. Control limits are defined by formulas:
and the values of coefficients for selected sample sizes are presented in Table 2 . Another control chart, which uses extreme statistics, is the min max X X  chart. The central control line is defined by the midrange:
The lower and the upper control lines have the following forms:
where
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If the random variable distribution is known, it can be used to modify the control charts the R and the Me -R. In such case the median and the range distributions can be estimated and its fixed quantiles are used to determine the lower and the upper limit of the control chart.
In monitoring the process observation of the average level or the volatility level are not only a subject of interest, but they also serve to assess the maximum or the minimum value of the random variable. Extreme statistics and their distributions are applied in construction of control charts to detect a shift of the extreme values of the process (see Kończak 2013) . For example when the maximum has the Gumbel distribution, the distribution parameters are estimated on the basis of k maximum values The selected results of the studies are presented in Table 3 . The results of the investigation allow to state that behavior of the control chart with Bernstein median estimator is satisfactory -estimated the number observations of exceeding control limits is near the fixed q.
The control chart with Bernstein median estimator and others chosen charts were applied in monitoring process in a home appliance manufacturer. The length of a detail of a home appliance was analized variable. Based on 100 samples, whose size is 9 elements (3 measurements derived from each of three shifts) arithmetic means and standard deviations were calculated. Next, control charts monitoring average levels were constructed.
The limits (2)-(3) for the first one and (6)- (7) Control limits with Bernstein estimator significantly differ from control limits with a standard estimator of the median. Analysis of the process using two control charts gave identical results. Figure 1 presents the results of application of the control chart with Bernstein estimator. It can be seen that this process is not regular because of average level. Figure 1 . The results of application control chart for the average with limits (6) and (7) Source: own elaboration.
Similar analyses were performed to study the volatility of constructing control chart with limits (8) and (9). The results are presented in Figure 2 .
Another study concerned the stability of the process in terms of the maximum value. The stability of the process of the maximum value was also analysed. Gumbel distribution parameters were estimated based on 100 observations using the percentile method. The 0.25-quantile and 0.75-quantile were selected in this method, because the mean squared errors of Gumbel parameter estimators are the smallest for p and 1-p quantiles when p is near to 0.2-0.3 (see Pekasiewicz, (2015) ). The 0.01 and 0.99 quantiles of Gumbel distribution were control limits (formulae (20), (21)). The results for 20 data are presented in Figure 3 . This process is regular because of volatility level and maximum level. 
CONCLUSIONS
The order statistics are applied in construction of robust control charts which monitor the production process in terms of average level, volatility level and maximum or minimum values. The chosen charts are presented in this paper. The results of simulation studies show that the control chart with Bernstein median estimator gives a good performance. It indicates that it can be applied in investigation of the production quality of home appliance component. Besides this chart, a few other presented charts were used to analyse this process. These control charts are a useful tool in the statistical process control for the diagnostic variables characterized by non-normal distribution. 
